Abstract. The Mott-Hubbard metal-insulator transition is studied within a simplified version of the Dynamical Mean-Field Theory (DMFT) in which the coupling between the impurity level and the conduction band is approximated by a single pole at the Fermi energy. In this approach, the DMFT equations are linearized, and the value for the critical Coulomb repulsion Uc can be calculated analytically. For the symmetric single-band Hubbard model at zero temperature, the critical value is found to be given by 6 times the square root of the second moment of the free (U = 0) density of states. This result is in good agreement with the numerical value obtained from the Projective Selfconsistent Method and recent Numerical Renormalization Group calculations for the Bethe and the hypercubic lattice in infinite dimensions. The generalization to more complicated lattices is discussed. The "linearized DMFT" yields plausible results for the complete geometry dependence of the critical interaction. 
introduction
The correlation-induced transition from a paramagnetic metal to a paramagnetic insulator (the Mott-Hubbard transition [1, 2] ) has been intensively studied within the single-band Hubbard model [3] [4] [5] :
The model describes conduction electrons with spin σ on a lattice with nearest-neighbor hopping matrix element t ij and a local Coulomb repulsion U . One of the first approaches to describe the metal-insulator transition in the half-filled Hubbard model has been the Hubbard-III approximation [6] . The alloy-analogy solution predicts a splitting of the density of states in upper and lower Hubbard bands for large values of U . On decreasing U , the insulator-to-metal transition occurs when the Hubbard bands start to overlap. The critical interaction is approximately given by the free bandwidth: U c ≈ W . The Hubbard-III approximation, however, fails to describe the Fermi-liquid properties in the metallic phase. Later, the Mott-Hubbard transition has been described within the Gutzwiller variational approach by Brinkman and Rice [7] . Starting from the metallic side, a e-mail: ralf.bulla@physik.uni-augsburg.de the transition is marked by a diverging effective mass. The critical interaction is found to be U c = 8|e 0 | where e 0 is the kinetic energy of the half-filled band per particle for U = 0. The Brinkman-Rice approach, however, fails to describe the insulating phase above U c .
A Dynamical Mean Field Theory (DMFT), which becomes exact in the limit of infinite spatial dimensions, has been developed for the Hubbard model [8] [9] [10] . The DMFT is able to yield a consistent description of the metallic Fermi liquid for weak coupling as well as of the Mott-Hubbard insulator for strong coupling. In practice, however, the solution of the mean-field equations is by no means a trivial task. In particular, for U → U c problems may arise since the "mean field" ∆(ω) which has to be determined self-consistently, develops a strong frequency dependence on a vanishingly small energy scale.
The first calculations for temperature T = 0 were performed using the so-called Iterated Perturbation Theory (IPT) [10] . Within the IPT the highly correlated Fermi liquid for U → U c is characterized by a narrow quasiparticle peak that is well isolated from the Hubbard bands. As a consequence the insulating gap appears to open discontinuously at the metal-insulator transition. These characteristics of the transition have been questioned by various authors [11] [12] [13] so that the issue of the metal-insulator transition for T =0 (and also for T > 0 [10, 14] ) cannot be regarded as settled at the moment.
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The European Physical Journal B Qualitatively, the IPT scenario for T = 0 is corroborated by recent non-perturbative calculations using the Numerical Renormalization Group (NRG) method [15, 16] . However, the critical value for the transition is found to be significantly lower as compared to the IPT result. On the other hand, the NRG value for U c is in remarkable agreement with the result of the Projective Self-consistent Method (PSCM) [17] .
The value of the critical interaction for the MottHubbard transition is of great interest. Using the methods mentioned above, an approximate calculation of U c is possible. This, however, represents a rather difficult numerical problem, the solution of which still depends on the approximation used. Within the framework of DMFT, an exact analytical result for the precise value of U c is still missing. Even an approximate analytical expression is not available up to now.
With the present paper we propose a simplified treatment of the mean-field equations ("linearized" DMFT) which allows to obtain an explicit expression for U c at zero temperature. A fully numerical treatment of the DMFT would leave us with a mere number for U c and would hardly show up the characteristic trends for different geometries unless a large number of cases were studied. Contrary, the linearized DMFT is able to yield at once the complete geometry dependence of U c . In our opinion this outweights the necessity for further approximations.
The main idea of the linearized DMFT is to approximate the hybridization function for the coupling between the impurity level and the conduction band by a single pole. This is detailed in Section 2. The reliability of the new approach is estimated by comparing the analytical results for the Bethe and the hypercubic lattice in infinite dimensions with the available numerical values from the PSCM and the NRG in Section 3.1. A satisfactory agreement is found. In the following we then demonstrate the predictive power of the approach. The geometry dependence of U c is derived for a number of more complicated lattice structures: inhomogeneous Bethe lattices (3.2 and 3.3) and hypercubic films in infinite and finite dimensions (3.4). Finally, in Section 3.5 we discuss a first correction beyond the linearized theory. Section 4 summarizes the main results.
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